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Lepton number violation processes can be induced by the Majorana neutrino exchange, which
provide evidence for the Majorana nature of neutrinos. In addition to the natural explanation of
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I. INTRODUCTION
The discovery of the neutrino oscillation [1–5], confirming the existence of the massive
neutrinos, well motivates the search for new physics beyond the SM. Along with the neutrino
mass puzzle, it is a crucial question to explore the nature of the neutrino. If neutrinos are
Dirac particles, lepton number is conserved. Otherwise, lepton number violating (LNV)
processes, which are forbidden by SM, can be induced via a Majorana neutrino exchange.
Therefore the LNV process will be a promising signal for new physics beyond the SM. The
aim of this paper is to study the B meson rare decays B+ → K(∗)+µ+µ− in the SM and its
extensions, and then to investigate the LNV process B+ → K(∗)−µ+µ+.
Many experimental efforts have been made to search for Majorana neutrinos by ∆L = 2
processes, such as the most promising neutrinoless nuclear double beta decays (0νββ) [6, 7],
LNV τ decays [8, 9] and ∆L = 2 B,D,Ds, K meson decays [10–12]. With the upper
limits observed by the experiments, the bounds on the mass of neutrinos and the mix-
ing matrix elements between neutrino and charged leptons are investigated, meanwhile,
it can be served to constrain the parameter spaces in the new physics models. The-
oretically, for the purpose of proving the Majorana nature of neutrinos, 0νββ as well
as τ− → ℓ+M−1 M−2 [13, 14], τ− → π+µ−µ−ντ [14, 15] and especially many same-sign
charged dilepton B,Bc, Bs, D,Ds, K meson decays have been widely investigated, includ-
ing three-body LNV meson decays B+(B+c ) → π−(K(∗)−, ρ−, D(∗)−, D(∗)−s )ℓ+ℓ′+ (ℓ(′) =
e, µ), D+(D+s ) → π−(K(∗)−, ρ−)ℓ+ℓ′+, K+ → π−ℓ+ℓ′+ [13, 16–23] and four-body LNV me-
son decays B¯0 → π+(K(∗)+, ρ+, D+(s))D+ℓ−ℓ−, B− → π+(K(∗)+, ρ+, D+(s))D0µ−µ−, D¯0 →
π+(K+)π+µ−µ−, B−c → J/ψπ+µ−µ−, B−c → B¯0sπ+ℓ−ℓ′−, B0s → K−(D−s )π−µ+µ+ [23–29].
Due to the precision measurements on meson decays, the properties of the Majorana neutrino
have been studied on the masses and the mixing matrix elements.
Type-I seesaw mechanism is one of the most natural ways to generate tiny neutrino
masses among various new physics models. In this model, the right-handed SU(2)L × U(1)Y
singlet neutrinos NR are introduced to extend the SM. Apart from Dirac mass MD, the
right-handed neutrino singlets with Majorana mass matrix MR are allowed with the gauge
invariance. As a result, the effective mass matrix for the light neutrinos can be expressed
with the canonical seesaw formula Mν ∼ −MDM−1R MTD . In terms of the neutrino mass
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eigenstate, the gauge interaction for the charged current has the formula of
−L = g√
2
W+µ
( τ∑
ℓ=e
3∑
m=1
U∗ℓmνmγ
µPLℓ+
τ∑
ℓ=e
3+n∑
m
′
=4
V ∗ℓm′N
c
m′γ
µPLℓ
)
+ h.c., (1)
where PL = (1−γ5)/2, νm(m = 1, 2, 3) and Nm′(m′ = 4, · · · , 3+n) are the mass eigenstates,
Uℓm (Vℓm′) is the mixing matrix element between the lepton flavor and light (heavy) neutri-
nos. Moreover, lots of proposals have been made to search for heavier Majorana neutrinos
at e−e− (e+e−), eγ, pp (pp¯) collider experiments [30–33] and also in top quark and W boson
rare decays [24, 34].
Semileptonic B meson decays B → K(∗)ℓ+ℓ− induced by flavor changing neutral current
are promising processes to test the SM and search for its extension. Precision measurements
on the B meson decays have been performed by CDF, BABAR and LHCb collaborations.
Recently, the differential branching ratios of B+ → K+µ+µ− and B+ → K∗+µ+µ− decays
have been reported by the LHCb collaboration with the integrated luminosity of 3 fb−1 and
the integrated branching fractions are (4.29 ± 0.07(stat) ± 0.21(syst)) × 10−7 and (9.24 ±
0.93(stat)±0.67(syst))×10−7 [35], respectively. This is the most precise measurement so far.
Along with the development of the experiments, theoretical studies on the B → K(∗)ℓ+ℓ−
have been reported both in the SM [36–42] and new physics models [43–45]. These SM
predictions for the branching ratios are comparable with the LHCb data, however, new
physics contributions can not be excluded. In this paper, we first study the opposite-sign B
meson dileptonic rare decays B+ → K(∗)+µ+µ− both in the SM and type-I seesaw model,
then the the contributions from Majorana neutrino are investigated in the same-sign LNV
processes B+ → K(∗)−µ+µ+.
This paper is organized as the follows. In Sec.2, the theoretical framework is introduced
with the formulas of B meson rare decays B+ → K(∗)+ℓ+ℓ− in the SM and mediated by
Majorana neutrino, as well as the same-sign LNV decays B+ → K(∗)−ℓ+ℓ+ . In Sec.3, we give
the numerical results on the branching ratios, the dilepton invariant mass distributions and
angular distributions of B+ → K(∗)±µ+µ∓. The excluded regions of the Majorana neutrino
mass and the mixing matrix element are given with the fitting results. Furthermore, the
dilepton invariant mass distributions and the dilepton angular distributions of LNV processes
are studied. Finally, we give a brief summary.
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II. THEORETICAL FRAMEWORK
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FIG. 1. Feynman diagrams for the opposite-sign dilepton B meson rare decays B+ → K(∗)+ℓ+ℓ−.
The solid circle stands for the effective vertex of the leading-order b → sℓ+ℓ− transition and N
denotes the Majorana neutrino.
We first study the B meson rare decays B+(pB) → K(∗)+(pK(∗))ℓ+(p1)ℓ−(p2). Fig.1(a)
is the Feynman diagram for B+ → K(∗)+ℓ+ℓ− in the SM. These processes are induced by
the flavor changing neutral current b→ sℓ+ℓ−, which can be described through the effective
Hamiltonian [5]. The decay amplitude of b→ sℓ+ℓ− can be written as [37, 46]
M(b→ sℓ+ℓ−) = GFα√
2π
V ∗tsVtb
{
Ceff9 [s¯γµPLb][ℓ¯γ
µℓ] + C10[s¯γµPLb][ℓ¯γ
µγ5ℓ]
−2Ceff7
[
s¯iσµν
qν
s
(mbPR +msPL)b
]
[ℓ¯γµℓ]
}
. (2)
Here, PL = (1 − γ5)/2, PR = (1 + γ5)/2, s = q2 = (p1 + p2)2. GF is the Fermi coupling
constant. α is the fine-structure constant and Vq1q2 is the CKM matrix element. All the
Wilson coefficients Ci except C
eff
9 have the same analytic expressions as those used in the
b→ s transition processes [47], while the Ceff9 can be found in [48] with the next-to-leading
order approximation. Generally, exclusive decays B → K(∗)ℓ+ℓ− are described by matrix
TABLE I. The values of Wilson coefficients Ci(µ) in SM with the scale µ = mb at the leading
logarithmic approximation, with mW = 80.4 GeV, mt = 173.5 GeV, mb = 4.8 GeV [22].
C1 C2 C3 C4 C5 C6 C
eff
7 C9 C10
-0.246 1.106 0.011 -0.025 0.007 -0.031 -0.312 4.211 -4.501
elements of the quark operators over meson states, and the matrix elements are ulteriorly
be parameterized in terms of B → K(∗) form factors [37]. For the pseudoscalar K meson,
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B → K form factors are defined as follows,
〈K(pK)|s¯γµb|B(pB)〉 = (pB + pK)µfB→K+ (q2) +
m2B −m2K
q2
qµ(f
B→K
0 (q
2)− fB→K+ (q2)) , (3)
〈K(pK)|s¯σµνqνb|B(pB)〉 = i[(pB + pK)µq2 − (m2B −m2K)qµ]
fB→KT (q
2)
mB +mK
. (4)
Here, fB→K+ (q
2), fB→K0 (q
2) and fB→KT (q
2) are vector, scalar and tensor form factors of
B → K transition, respectively. For the vector meson K∗ with four-momenta pK∗ and
polarization vector ǫµ, the semileptonic form factors of V −A current and the penguin form
factors can be defined as
〈K∗(pK∗)|s¯γµ(1− γ5)b|B(pB)〉 = −iǫ∗µ(mB +mK∗)A1(q2) + i(pB + pK∗)µ(ǫ∗ · pB)
A2(q
2)
mB +mK∗
+iqµ(ǫ
∗ · pB)2mK
∗
q2
(
A3(q
2)− A0(q2)
)
+ εµνρσǫ
∗νpρBp
σ
K∗
2V (q2)
mB +mK∗
, (5)
〈K(pK∗)|s¯σµνqν(1 + γ5)b|B(pB)〉 = iεµνρσǫ∗νpρBpσK∗2T1(q2) + T2(q2)
{
ǫ∗µ(m
2
B −m2K∗)
−(ǫ∗ · pB)(pB + pK∗)µ}+ T3(q2)(ǫ∗ · pB))
{
qµ − q
2
m2B −m2K∗
(pB + pK∗)µ
}
, (6)
with
〈K∗|∂µAµ|B〉 = 2mK∗(ǫ∗ · pB)A0(q2),
A3(q
2) =
mB +mK∗
2mK∗
A1(q
2)− mB −mK∗
2mK∗
A2(q
2),
A0(0) = A3(0), T1(0) = T2(0). (7)
Using the above definition of the form factors, the decay amplitudes for B+ → K(∗)+ℓ+ℓ−
corresponding to Fig.1(a) can be obtained,
Ma(B+ → K(∗)+ℓ+ℓ−) = GFα√
2π
V ∗tsVtb[u¯(p1)γµ(AK(∗) +BK(∗)γ5)v(p2)
+mℓu¯(p1)DK(∗)γ5v(p2)] (8)
with
AK = pB
[
Ceff9 f
B→K
+ (q
2) + 2Ceff7
mb
mB +mK
fB→KT (q
2)
]
,
BK = pBC10f
B→K
+ (q
2) ,
DK = C10
m2B −m2K
q2
(
fB→K0 (q
2)− fB→K+ (q2)
)− C10fB→K+ (q2)
for the pseudoscalar meson K, and
AK∗ = [Aεµνρσǫ
∗νpρBp
σ
K∗ − iBǫ∗µ + iC(ǫ∗ · pB)(pB + pK∗)µ + iD(ǫ∗ · pB)(pB − pK∗)µ]/2,
BK∗ = [Eεµνρσǫ
∗νpρBp
σ
K∗ − iF ǫ∗µ + iG(ǫ∗ · pB)(pB + pK∗)µ + iH(ǫ∗ · pB)(pB − pK∗)µ]/2,
DK∗ = 0 (9)
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for the vector meson K∗. Here,
A =
2
mB +mK∗
Ceff9 V (q
2) +
4mb
q2
Ceff7 T1(q
2) ,
B = (mB +mK∗)
[
Ceff9 A1(q
2) +
2mb
q2
(mB −mK∗)Ceff7 T2(q2)
]
,
C =
1
m2B −m2K∗
[
(mB −mK∗)Ceff9 A2(q2) + 2mbCeff7
(
T3(q
2) +
m2B −m2K∗
q2
T2(q
2)
)]
,
D =
1
q2
[
Ceff9
(
(mB +mK∗)A1(q
2)− (mB −mK∗)A2(q2)− 2mK∗A0(q2)
)
−2mbCeff7 T3(q2)
]
,
E =
2
mB +mK∗
C10V (q
2) ,
F = (mB +mK∗)C10A1(q
2),
G =
1
mB +mK∗
C10A2(q
2) ,
H =
1
q2
C10
[
(mB +mK∗)A1(q
2)− (mB −mK∗)A2(q2)− 2mK∗A0(q2)
]
. (10)
The contributions from the light and heavy neutrinos are shown in the Feynman diagrams
of Fig.1(b) and Fig.1(c), respectively. For simplification, we suppose that only one heavy Ma-
jorana neutrino exists in type-I seesaw model. The decay amplitudes for B+ → K(∗)+ℓ+ℓ−
corresponding to Fig.1(b) and Fig.1(c) can be expressed as
Mb(B+ → K(∗)+ℓ+ℓ−) = −G2FV ∗usVubfBfK(∗)
u¯(p1)p/Bp/νQ
K(∗)(1− γ5)v(p2)
p2ν
, (11)
Mc(B+ → K(∗)+ℓ+ℓ−) = iG2FV ∗usVubV 2ℓNfBfK(∗)
u¯(p1)p/Bp/NQ
K(∗)(1− γ5)v(p2)
p2N −m2N + iΓNmN
, (12)
where QK = p/K and Q
K∗ = −imK∗ε/∗. fB (fK , fK∗) is the decay constant of B (K, K∗)
meson. pν and pN stand for the four-momentum of the light neutrino ν and the heavy one
N , respectively. ΓN ≈ 2
∑
ℓ |VℓN |2(mN/mτ )5 × Γτ represents the total decay width of the
Majorana neutrino with VℓN denoting the mixing matrix element between ℓ and N [19]. The
decay rates can be written as
B(B+→K(∗)+ℓ+ℓ−) = τB
2mB(2π)5
∫
|M|2 |~p
B
1 |
4mB
|~p∗2|
4
√
s2K(∗)
dΩB1 dΩ
∗
2ds2K(∗) , (13)
with the total decay amplitude M = Ma +Mb +Mc, where ~pB1 (~p ∗2 ) and dΩB1 (dΩ∗2)
denote the 3-momentum and solid angle of charged lepton ℓ+ (ℓ−) in the rest frame of B
meson (ℓ−K(∗) system), respectively. It is found that the contribution from Fig.1(b) and
interference terms is about five orders less than that from SM and can be neglected.
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FIG. 2. Feynman diagrams for B+ → K(∗)−ℓ+ℓ+ via Majorana neutrino exchange.
The same-sign ∆L = 2 LNV processes B+(pB) → K(∗)−(pK(∗))ℓ+(p1)ℓ+(p2) is more
sensitive to the new physics models. These decay channels may occur via Majorana neutrino
exchange, especially provide evident signal if the mediate Majorana neutrino is on-shell. The
dominant contribution is from the Feynman diagram of Fig.2(a), while the contribution from
Fig.2(b) is small enough to be neglected as concluded in [21, 22]. The corresponding decay
amplitudes of B+ → K(∗)−ℓ+ℓ+ are
M(B+ → K(∗)−ℓ+ℓ+) = −iG2FV ∗usVubV 2ℓNfBfKmN[
u¯(p1)p/BQ
K(∗)(1 + γ5)v(p2)
p2N −m2N + iΓNmN
+
u¯(p1)Q
K(∗)p/B(1 + γ5)v(p2)
p′2N −m2N + iΓNmN
]
.(14)
Then branching ratios of these same-sign charged dilepton decays can be readily obtained
by the same way as in eq.(13).
III. NUMERICAL ANALYSIS
The B → K form factors are parameterized by the following formulae [49],
fB→K+(T ) (q
2) =
r1
1− q2/m2fit
+
r2
1− q2/m2
B∗
s
(1−)
, (15)
fB→K0 (q
2) =
r2
1− q2/m2fit
, (16)
where mB∗
s
(1−) = 5.413 GeV is the mass of the B
∗
s (1
−). The values of other parameters r1(2)
and m2fit are collected in Table II. The parameters for B → K∗ form factors are obtained
from the calculation of AdS/QCD at low-to-intermediate q2 and the lattice data at high q2
[41]. The seven independent form factors can be expressed as the formula of
F (q2) =
F (0)
1− a q2/m2B + b q4/m4B
, (17)
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where F stands for A0, A1, A2, T1, T2, T3, V . The corresponding values of F (0), a, b are
listed in Table III.
TABLE II. The inputs of r1, r2 and m
2
fit for B → K form factors [49].
fB→K+ f
B→K
T f
B→K
0
r1 0.8182 0.893 −−
r2 −0.4862 −0.5073 0.332
m2fit 41.61 33.13 61.64
TABLE III. The inputs of F (0) (form factor at q2 = 0), a and b for B → K∗ form factors A0, A1,
A2, T1, T2, T3 and V [41].
A0 A1 A2 T1 T2 T3 V
F (0) 0.243 0.244 0.244 0.258 0.239 0.157 0.297
a 1.618 0.586 1.910 1.910 0.525 1.147 1.934
b 0.561 −0.356 1.498 1.082 −0.459 −0.114 1.089
TABLE IV. Input parameters used in our numerical calculation [50].
α 1/137 mu 2.2 MeV
GF 1.16637 × 10−5 GeV−2 ms 96 MeV
τB 1.638 ps mc 1.27 GeV
Γτ 2.267 × 10−12 GeV mτ 1.777 GeV
fK 155.6 MeV mK 0.4937 GeV
fK∗ 225 MeV [51] mK∗ 0.892 GeV
fB 187.1 MeV mB 5.28 GeV
λ 0.225 ± 0.0006 A′ 0.811 ± 0.015
ρ¯ 0.124 ± 0.024 η¯ 0.356 ± 0.015
In our numerical estimation, we only focus on dimoun decay channels considering of the
relatively high muon reconstruction ability in the LHCb experiment. The CKM matrix
elements are obtained by the Wolfenstein parameterization with the values of Wolfenstein
8
parameters (λ, A′, ρ¯, η¯) and the other parameters listed in Table IV. We work in an optimistic
case with |VµN |2 ≫ |VτN |2, |VeN |2, so the interactions are completely determined by the
mixing matrix element |VµN |2 [18].
The SM dilepton invariant mass distributions dB(B+ → K(∗)+µ+µ−)/dq2 are shown in
Fig.3(a). It leads to different distributions for dB(B+ → K+µ+µ−)/dq2 and dB(B+ →
K∗+µ+µ−)/dq2 because the form factors and the amplitudes are different for scalar and
vector mesons. The integrated branching ratios are
BSM(B+ → K+µ+µ−) = (5.21± 0.51)× 10−7,
BSM(B+ → K∗+µ+µ−) = (7.63+0.69−0.68)× 10−7, (18)
where the dominant uncertainty comes from the CKM matrix elements and the renormal-
ization scale variation. Experimentally, the most precise measurements on the differential
branching fractions of B+ → K(∗)+µ+µ− have been performed using a data set with 3 fb−1
of integrated luminosity collected by the LHCb detector[35]. The corresponding integrated
branching fractions are
B(B+ → K+µ+µ−) = (4.29± 0.07(stat)± 0.21(syst))× 10−7,
B(B+ → K∗+µ+µ−) = (9.24± 0.93(stat)± 0.67(syst))× 10−7. (19)
It turns out our SM predictions for B+ → K(∗)+µ+µ− are roughly consistent with the most
recent LHCb data within the range of experimental and theoretical errors, and comparable
with the other SM calculation results [36, 37, 40, 46]. The angular distributions of the
opposite-sign leptons are plotted in Fig.3(b) within the B meson rest frame. If enough
events are collected, this kind of distribution is significant to study the interactions.
The branching ratios for LNV processes depend on two new parameters, the mixing
matrix element VµN and Majorana neutrino mass mN . The simplified branching ratios
B¯(B+ → K(∗)−µ+µ+) = B(B+ → K(∗)−µ+µ+)/|VµN |2 as functions of Majorana neutrino
mass mN are plotted in Fig.4. The peak is around 2 GeV depending on the kinematical
distributions related to the masses of B and K(∗) mesons. Once the Majorana neutrino
mass and the mixing matrix element are fixed, the branching ratios of B+ → K(∗)−µ+µ+
can be obtained. With the precise measurement on the B meson decays, LHCb and BaBar
collaborations have reported the upper limits for the LNV rare decays B+ → K(∗)−µ+µ+ [52,
9
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FIG. 3. (a) The invariant mass distributions and (b) the angular distributions of the opposite-sign
dilepton for B(B+ → K(∗)+µ+µ−) in SM.
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FIG. 4. Simplified branching ratios B¯(B+ → K(∗)−µ+µ+) = B(B+ → K(∗)−µ+µ+)/|VµN |2 with
respect to the Majorana neutrino mass mN .
53],
B(B+ → K− µ+ µ+) < 4.1× 10−8 at 90% C.L. , (20)
B(B+ → K∗−µ+µ+) < 5.9× 10−7 at 90% C.L. , (21)
which can be used to constrain the parameter space between the mixing matrix element
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FIG. 5. Contour plot obtained from the experimental upper limits for LNV rare decays B+ →
K−µ+µ+ and B+ → π−µ+µ+.
VµN and Majorana neutrino mass mN . Given that the LHCb collaboration has collected
the branching ratio B(B− → π+µ−µ−) ≤ 4.0× 10−9 at 95% C.L. [10], we plot the excluded
parameter regions in the |VµN |2 versus mN plane in Fig.5. The region above the dashed
(solid) line is excluded by LHCb with LNV process B+ → K−(π−)µ+µ+ at 90% (95%) C.L..
As shown in this figure, the LNV rare decay channel B+ → π−µ+µ+ provides more rigorous
constraint than the LNV B → K channel because the B+ → π−µ+µ+ process is much less
suppressed by CKM factors than B+ → K(∗)−µ+µ+ processes. However, the bounds for
the new physics parameters are loosen with the B+ → K∗−µ+µ+ process until more precise
experimental data are released.
The best fitting values of |VµN |2 and mN obtained from our previous work [22] on B+ →
π−µ+µ+ agree with the LHCb upper limit [10]. As a result, we listed the branching ratios
for LNV processes B+ → K(∗)−µ+µ+ with the best fitting values of |VµN |2 and mN in
Table V. There are three cases corresponding to the form factors with the heavy quark
symmetry and lattice QCD method (HQS+LQCD), perturbative QCD method (PQCD)
and light cone QCD sum rule method (LCSR) [22]. Here, we choose three typical values of
mN in each case to estimate the branching ratios. It shows that the branching ratios of LNV
processes B+ → K(∗)−µ+µ+ induced by Majorana neutrino exchange are in agreement with
11
TABLE V. Majorana neutrino contributions to the branching ratios of B+ → K(∗)−µ+µ+. The
mN and |VµN |2 are the best fits corresponding to heavy quark symmetry and lattice QCD method
(HQS+LQCD), perturbative QCD method (PQCD) and light cone QCD sum rule method (LCSR)
referred as [22].
mN |VµN |2 B+ → K−µ+µ+ B+ → K∗−µ+µ+
HQS+LQCD
1 GeV 8.52 × 10−4 1.78 × 10−10 1.50 × 10−11
2 GeV 1.03 × 10−3 2.73 × 10−10 5.79 × 10−10
3 GeV 1.63 × 10−3 2.90 × 10−10 6.27 × 10−10
PQCD
1 GeV 7.10 × 10−4 1.48 × 10−10 1.25 × 10−11
2 GeV 8.58 × 10−4 2.27 × 10−10 4.82 × 10−10
3 GeV 1.36 × 10−3 2.42 × 10−10 5.23 × 10−10
LCSR
1 GeV 1.33 × 10−4 2.77 × 10−11 2.35 × 10−12
2 GeV 1.61 × 10−4 4.26 × 10−11 9.05 × 10−11
3 GeV 2.55 × 10−4 4.54 × 10−11 9.81 × 10−11
the above LHCb (BaBar) measurements. Furthermore, it is possibly accessible at the future
B-factory experiment with high integrated luminosity. The branching ratios of opposite-sign
B+ → K(∗)+µ+µ− processes induced by the Majorana neutrino are the same as the same-sign
processes B+ → K(∗)−µ+µ+ which are a few orders less than the SM contributions. Once
the LNV processes are observed, the differential distributions are necessary to be studied. In
Fig.6, the invariant mass distributions and angular distributions of the same-sign dilepton
for B¯(B+ → K(∗)−µ+µ+) with mN = 2 GeV are presented. The same-sign process has
different distributions in comparison with the opposite-sign process. These distributions
can be used to investigate the decay properties of hadron and give hints to the new physics
models.
IV. SUMMARY
LNV processes have been widely studied in the search for the new physics beyond the
SM. The intermediate Majorana neutrino exchange LNV processes provide evidence for the
Majorana nature of neutrinos. With the precision measurements on the B meson decays,
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FIG. 6. (a) The invariant mass distributions and (b)the angular distributions of the same-sign
dilepton for B¯(B+ → K(∗)−µ+µ+) with mN = 2 GeV.
∆L = 2 semileptonic decay processes have been elaborately calculated for the hints of new
physics. We study the B+ → K(∗)+µ+µ− both in SM and type-I seesaw model. The de-
cay branching ratios are roughly consistent with the experimental measurements. We also
investigate the LNV decays B+ → K(∗)−µ+µ+. Parameter constraints on mN and |VµN |2,
obtained with the experimental upper limits for B+ → K(∗)−µ+µ+ processes, is less strict
than the constraints from the B → π process. Thus, utilizing the best fitting for Majorana
neutrino mass mN and the mixing matrix elements |VµN |2 obtained in our previous work,
we give the branching ratios of the same-sign charged dilepton processes B+ → K(∗)−µ+µ+
which is lower than the LHCb (BABAR) upper limits obtained in 2012 (2014), and the
Majorana neutrino contributions to the branching ratios of B+ → K(∗)+µ+µ− are small
compared with the SM contributions. Once the LNV processes is observed in the future
experiment with high luminosity, the dilepton invariant mass distributions as well as the
dilepton angular distributions can shed light on the properties of the new physics interac-
tions.
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